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The 231-Z Plutonium Metallurgy Building was originally called the Concentration Building or Isolation Building.  It was constructed in 1944 and began “hot” operations in early 1945.  Its 
function for the next 12 years was to house the final step in the purification of plutonium nitrate which had been processed in the Hanford Site’s bismuth phosphate radiochemical 
separations facilities.  The purified and concentrated plutonium nitrate was then shipped to the Los Alamos Site for conversion to metallic plutonium and shaped into weapons parts.  

When the 234-5Z Plutonium Finishing Plant became operational at Hanford in 1949 with the capabilities of making and shaping metallic Pu, most of the Pu nitrate product (or AT 
solution) began to go to that facility.  Soon thereafter, the process development laboratories from the 231-Z and 234-5Z Buildings were consolidated into a single laboratory in the 234-
5Z Building.  Throughout the early and mid-1950s, research was underway to develop separations processes at Hanford that would eliminate the need for the 231-Z Building’s 
concentration/isolation function.  In January 1956, the PUREX (plutonium uranium extraction) Plant started up and produced a Pu product solution that was supposed to be suitable for 
direct delivery to the Plutonium Finishing Plant, thus bypassing the 231-Z Building.  (See continuation sheet)  

The 231-Z Building is located in the western portion of the 200 West Area of the Hanford Site, midway between T-Plant (221-T Building) and U-Plant (221-U Building) and 
approximately 300 yards north of the Plutonium Finishing Plant.  Originally this structure was a two-story, flat roofed, reinforced concrete building with 8-inch concrete block panels and 
4-inch and 8-inch concrete block partitions.  Overall dimensions were 147 feet by 189 feet, 10 inches by 24 feet, 6 inches tall, with a total square footage of 27, 964.  A one-story 
ventilation and equipment room ran along the west end of the building.  The west side of the ventilation and equipment room contained fixed louvers protected by an 8 inch concrete 
barricade wall located approximately 4 feet from the face of the louvers and extending 4 feet above the roof.  The 231-Z facility had no windows.

In World War II, the 231-Z facility contained a total of 57 rooms including 20 laboratories, several process and chemical receiving and storage rooms, offices, change room facilities 
designed to accommodate 190 employees, air conditioning equipment, a distilled water system, ventilation and exhaust systems, and a compressed air system (Figure 1).  Six of the 
laboratories were known as “cell laboratories,” and served as the major centers where the World War II process was carried out (see Statement of Significance) (Figure 2).  All of the 
rooms except for one rest room were located on the first floor with the second floor serving as a pipe and service loft containing duct work and filters for the ventilation and exhaust 
systems.

The 231-Z Building foundations consist of reinforced concrete piers with spread footings and concrete walls with spread footings.  Floors are reinforced concrete varying from four to 12-
inch thickness.  The walls and ceilings of the cell laboratories and Vaults A and B are reinforced concrete one inch thick.  Roofs are likewise reinforced concrete four inches thick and are 
covered with built-up felt, gravel surface roofing containing numerous openings for intake and exhaust ducts.  The interior surface of all concrete block walls and partitions were 
plastered except for the sample test room, instrument room, and one office.  These latter rooms were lined and sealed with 1 inch acoustic tile board.  The lunch room also was sealed 
with tile board.  The walls, floors, ceilings, and equipment in many of the laboratories were painted with “Amercoat” (a thick, contamination-fixant paint containing epoxy), to obtain non
porous surfaces.  Other rooms were painted with standard interior wall paint.  The building was fitted with 12 single and five double freight doors and equipped with extended monorails 
for the removal of equipment.  (See continuation sheet)
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Figure 1: Control Laboratory in Room 35 (no date, WWII; Neg. #D7730)

Statement of Significance (Continuation Sheets, 231-Z Building)

However, radiation levels in the early PUREX product

solutions were unacceptably high, and these solutions

had to be transferred to the 231-Z Building for fission

product decontamination throughout much of 1956.

After PUREX operations were modified in mid-1956

to provide for further fission product decontamination,

this product could be successfully delivered directly to

the Plutonium Finishing Plant.  The 231-Z facility

ceased its concentration and isolation functions in

early 1957.

In the meantime, in 1955-1956, part of the 231-Z

Building had been modified to accommodate a new

Plutonium Fabrication Laboratory, replacing a small

Plutonium Metallurgy Laboratory that had been

operating in the 234-5Z Building for the previous few years.  As soon as the 231-Z facility terminated its original functions in early 1957, the Pu

metallurgy facilities in the 231-Z Building were expanded to fill virtually the entire building.

Project Whitney, a classified experimental weapons fabrication project of the Atomic Energy Commission, occupied portions of the 231-Z facility

between the mid-1950s and 1960s.  The Commission’s Division of Military Application also funded other experimental weapons design work in
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Figure 2: Cell Laboratory #1 (no date, WWII;

Neg. #D7729)

the building in support of the weapons testing program at the Nevada Test Site.  Also during this period, primary development work in reactor

fuels containing plutonium and other alpha-emitting materials also took place in the 231-Z facility.

In 1975, the Division of Military Application began phasing out the weapons design

work in the 231-Z Building, and a major cleanout of glove boxes and other Pu-

contaminated equipment was undertaken during 1978-82.  During that time, part of the

building was converted to laboratory space for materials research and other non-

plutonium work, and large parts were converted to office space.  In 1982, the 231-Z

Building was considered as a site for the Department of Energy’s Laser Isotope

Separations project.  However, funding was not available to retrofit the old facility

with the necessary equipment in keeping with modern codes and standards.  In 1994, a

national study to determine places and facilities where plutonium residues might be

vulnerable to environmental release, theft, or other disturbance identified the 231-Z

Building as one in need of cleanout and then decontamination and decommissioning.

The activities undertaken in the 231-Z Building have made a significant contribution

to the Hanford Site’s Manhattan Project and Cold War missions of plutonium

production and weapons and fuels development.  Plutonium processed through the

231-Z Isolations Building were used in the bombs detonated at the Trinity Test Site in

July 1945 and over Nagasaki a month later.  The building’s subsequent plutonium

processing work contributed to weapons production for the nation’s Cold War nuclear

arsenal until 1957, and much of the specialized plutonium metallurgy work in



3

connection with weapons development is still classified.  The facility also played a supporting role in plutonium fuels development for the

commercial nuclear industry and for the Liquid Metal Fuel Breeder Reactor research program.  It is therefore the conclusion of the U.S.

Department of Energy that Building 231-Z is eligible for inclusion in the National Register of Historic Places under Criterion A as contributing

property within the Hanford Site Manhattan Project and Cold War Era Historic District.

Description of Physical Appearance (Continued)

In 1955-56 interior modifications were made to Rooms 47-50 to transform them into a Plutonium Fabrication Laboratory, although no structural

changes occurred.  During the next two years, this laboratory space was expanded as the six cell laboratories (Rooms 1-6) underwent a general

cleanout and decontamination in accordance with building mission changes.  In 1959, a 5000-ton hydraulic press was installed to accommodate

new experiments in plutonium fabrication.

A one-story 3400 square foot office wing was added on the south side of the 231-Z Building during 1968-69.  The addition was constructed of

concrete block, with a flat roof of built-up tar and gravel, and windows along the exterior office walls.  It was isolated from the laboratory area by

air locks.  Another 3200 square feet was added onto the east side of the southern addition in 1979.  Additionally in 1968, 2800 feet of existing

laboratory, lunch room, locker room and restroom space in the existing building was converted to office space.  At the same time, piping

modifications below-grade were undertaken to connect the building to a new process waste disposal crib (216-Z-16) for 231-Z Building process

wastes.  In 1973-74, a 3700 square foot, one-story concrete block addition was placed on the north side of the 231-Z Building to serve as a

consolidated storage and maintenance facility.
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Drawing H-2-33169: Simplified Building Layout, 231-Z Building, 1964
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Drawing H-2-65750: Architectural 231-Z Building, First Floor Plan, 1969
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Drawing H-2-3520: 231-Z Building, First Floor Arrangement, 1965


